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>l %ve—el6ﬂd—aﬁa1ysis/ﬁlim-aiﬁiﬁgy
lfpeyescloud/precipitation-forecasting

impacting diurnal temperature range, visibility,

S avietion, agriculture, etc.)

— =

= =improve cloud-background-for interpretation

satellite_radiances

~® |mprove cloud-radiation parameterizations via

constraints by various cloud data types, leading

to-improved-understanding-ofclouds-and-climate
predictions
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SVASSIIIIEenoeicl oueyradiance:
= CNIny JaRISkove el alk, 2002
SR REdIEtve transfer model explicitly accounts for clouds
ENGloudiguid water and cloud ice included as control variables
SRPEEHe-RIH/RH correction:
=g, Macpherson et al., 1996
= Cloud=elhsen/atiers-used-te-generate-pseudo-Ri4-data-consistent-with

S model'sidiagnostic parameterization, or

:';‘;'_' Cleud-6l3sen/ations-Used-to-coHectco-located-RH-0asen/ations,

=== consistent with: model’s diagnostic parameterization
— Cloudfraction-parameterzationdsaever-modified

s Parameter Estimation:
= €.0r, Worand- Sttt 1992 GVAC
— Cloud observf';\_tions used to modify model’s diagnostic cloud
PardaimeterZation
— RH analysis not directly affected by cloud observations

-



http://www.go2pdf.com

ParafeigGES RO A D OfElC i

SRELOUNIze emplirical elements of cloud

FElEimEIEZations that treat unresolved

Sll=grid-scale moisture variability,

S ncertain microphysical details, and cloud

e T
—

———

= —QVverlap assumptions.

- & Address the resultant biases by slowly

vVarying associated cloud parameters to

drive model towards cloud observations.
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f'onvective: function of convective mass flux; adjusts
S environmental-’RH

N\ ei-cenvective—hased-largely-on-RH~with-corection
't-__'? fior vVertical velocity, stability, land/ocean, low level
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S SEC J SRtialalgoerthn:

_=|a. (tn+1):a (tn)

__-:_-‘a. a(tn+1) :a f (tn+1) +da.

- _“_F -

.---".--._::'r-'-

determined by minimizing the
cost function:

J(da) =@a ) B*(da)+(Co- f(RH:da))R* - f(RH:da))
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MNIEE Stage estimation” procedure:
=CIoud! Fraction (ISCCP. or MODIS)
SLEiguidiwater Path (SSM/I)

= Cloudl optical depth (TSCCP or MODIS)

S =
e T

— ®iCloud fraction estimation occurs in two
= Aressure pands: low and mid=-hgiT.

imated-from1SCCP-DXdatato
approxmately-corectiorlow-cloud
pbscuration.
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SISO o1l Depth/Liguid WatataPot

cld optical depth
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I1SCCP

| Corllt rO I | | | | | | |
80 60 40 20 0 20 40 60 80

cld Iwp over ocean

. Cloud Frac Only

I,



http://www.go2pdf.com

Control

-80

-60 -40



http://www.go2pdf.com

W/m2

Control

-60

-40

-20



http://www.go2pdf.com

.R{ |

¢

Experiment

] Z
2 2

low cloud fraction (%)

mid-high cloud fraction (%}

—
-3

S
=
Q
=
o
=]
=
-
k=]
F]
i
5]
i)
-2
=]
=



http://www.go2pdf.com

—

™

lBld Eorcine

longwave cloud forcing (W/m2)

shortwave cloud forcing (W/m2)

=
E
B
2
B
s
k:
H
2

o



http://www.go2pdf.com

- CloudsfelGHeFaRaUEeas Sk

RMS error

RMS error

0.4 M—

02

low cloud fraction

control

Cloud assim.

20 40 60

mid-high cloud fraction

120



http://www.go2pdf.com

1
ik

Latent+Sensible+LWup Flux

(WAm2) [r145]

—30 -20 —10 -2 Z 10 20 30 40 50 60 70 BO —30 =20 —10 % 2

10 20 30 40 &0

g0 F0  BO


http://www.go2pdf.com

Latent+Sensible+LW up Delta - Skin Temperature Delta -

OJF 20400, r154 — ri144 OJF 2000, r184 — ri143
24N I QaN

o e

- T :
G0 1 Ty Gk i
N
Ea1 4

3054 - -

a0s e - - Tt &

—30 -20 —10 -2 % 10 20 30 40 50 60 70 5O

=8 =2 —6..-=5 —4..=3 =2 =1 =02 0:2



http://www.go2pdf.com

JAN 2001

BOE 120E

-l | | | [ e
-1 -8 -6 -4 -Z -4 04 2 4+ & B 10 -10 -8 -6 —4 -2z —04 0+ 2 4+ & B 10 -5 -+ -3 -2 -1 —0zaz 1 2 3 4+ &

WO g ek 2R ek D + B g8 10 -5 -4 -3 =2 -1 -0202 | 2 3 + 5

I L P
APR 2001
(F A1 ] ] T



http://www.go2pdf.com

pr—

tcalkGIOtICFRISTEGUTIO )

SZonalrheight plots for July 2000 of fvDAS cloud fraction (%) for

e control run (Teft) and a run assimilating TSCCP-DX derived
B Cloudffraction and optical depth and SSM/I liquid water path
= (center)—TheTight-panel~shows-thedifference:

The following changes are most evident:
1. a decrease In tropical cirrus;

2. a general increase in low-level cloud, except at high latitudes where
thereis-a-declease—Jheincreaseis-strongestinmid-latitudes-and

especially in the southern hemisphere;

—af-Acrease-n-mid-level-cloudinessin-mid—and-high-latitudes:
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5alNg Rate Chanoes

AsnEIsheiohitpiots-ferJuly—26060 :&5
giadiatve heating rate (K/day) .
JNIENENGES etween a cloud
Essiimilatinguin-and-the-control
=T, The heating rates are
= genernally consistent with
——BgWave-ceolingHicatingat
cloud top/base and heating by
shortwave absorption within
sleuds:
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Zonal-height plots for July 2000 of temperature (K) and relative humidity (%) for the
control run (left) and a run assimilating ISCCP-DX derived cloud fraction and optical
depth-and-SSiviA-iguid-waterpati{eenten—Hretightpanel-shows-the-difference—Hie
temperature change is reasonably consistent with the change in net radiative heating
rate. Changes in relative humidity (bottom panel) seem to correlate with changes in

cloudiness for high-latitudes and tropical cirrus, and with a deepening in the boundary
layer for mid- to low-latitude low-level clouds.
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HotarePlans—==

Extf. gralgerthm to new: statistical-prognostic

siBlEparameterization in GEOS-5

E_;.'l"e other MODIS observables (Water path,
S EEectve radius)

e

-—-—F..-_._

= _.—" S'e_A'IVISR_E_L‘WP‘FEtTTGVEIS

CONVECTIVE clouds: merge with precipitation
assimilation—(ArthurHoeu-and-Sara—Zhang)

*—Assumed=-PDi=—cloudparameterizations
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SYASEHINENLS

-

CHVIGVVSAR (MODIS Winds Special Acquisition

PErBE): November 8, 2003-January 31, 2004

=N/Vinds generated by CIMSS and by NESDIS (pre-

S Operational-moede)
= = Same algorithm, different code bases

e T
J—

= ~ = * Different backgrounds for QC and height assignment

=—\Windsgenerated-from-MOBISAquaand-MODISTerrs
IMmagery.

— Assimilation experiments by GMAO, ECMWEF, Met

Office, CMC

Experimental-setup—5-aay-ferecastevery-otherday:

42 members In the ensemble
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Brernalveriication: Observation minus
iBrecast residuals (OmE) versus RAOBS

y erage forecast skills (anomaly
= correlatlon coefficients) verified against

.__.—F""'_..-_._-' -

;.:i. — self, NCEP

s Ime series of day-5 anomaly
correlations
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Morthern High—Latitudes [80N.80H]

h&00
Southern High—Llatitudes [808.9003]

=
k500

Horthern Mid-=Lalitudes [20N,86K]
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k500

Soulhern Mid=Lalitudes [205065)
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MEIE ‘=I S—Wiﬂels—c—emﬁlemeﬂ{—ether—ebsewaﬂeﬂs—m

thENIighNatibudessseressonnitihe SH thantin the
J\J' REUE O the current data sparsity

" ORI Independent verification statistics the,

|2l ly of the mTormatlon IS acceptable

BItVe GVerall contrmoution to forecast SKill

BstanRtial-Hmpactin-the-SH
— |impact extends_to entire_hemisphere

— Improvements in average forecast skill results primarily

from improving the skill of the worst forecasts

TMEINEess remains an mportant 1SSUe, current
delay1s4-6-130uis—semedmprovementpossible-via
use ofi Direct Broadcast capability



http://www.go2pdf.com

Aa rose BataAssimilatienrat=GIvIAG™

SEMPNASIS 0N estimation of
=] Bl3al}, 3IDIaerosol Concentrations
erﬁsei—seufees—aﬁd—medd—par-a meters

Obsemngﬁyslemﬁimulalmnixpgﬂmems_(as.sg
: _%\erosol Iransport model

l—-"-.—ll-"

= Aeroesols transported on-line within GMAQO'’s Finite-
~ vVolume Data Assimilation System (fVDAS)

—AeroSeI-HAedulesfom-GOCART=

e Absorbing aerosols: Dust and black carbon
® Non-absorbing aerosols: sulfates, organic carbon, sea-salt
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MODIS Terra Aerosol Optical Thickness Coarse Mode Fraction
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SAEIGEG] ONSERVING SYStEmS:

A e}____ Aerosol index. and 380 nm_radiances
o0 '[e]p] k5 Optical Depthi retrievals or radiances

o 4 =301 = FOptcal DEptiTanaITTdeEX Of - Refraction
SWASSIInIlatien Vethodology.

S Physical-space Statistical Analysis System (PSAS)

e —

= —Anisotropic/flowdependenterror-statistics

—

= — Bjas estimation (indirect information on sources)
— Joint estimation source defects
—CHH-eRt—status:
— offf-line assimilation of MODIS data in GOCART (Weaver)
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SNeIEld chservations have a very posmve Impact

gItENVIDAS cloud radiative forcimgamd-fand

Ju. face
DJSJNjnds_compJemenLoIhe.r_obse.n/aiions_in

= U e nigh latitudes

f S On-line aeorosol data asismilation enables:

— Production of long term analyzed datasets

— Aerosol foerecasting in support of field campaigns
Simuiatien-eifuture-aeroseiHAsHUMments
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